AIm: This study was aimed to investigate the variations in the spinal nerve root compositions of musculocutaneous nerve and to confirm which spinal nerve root is the main ingredient in participating amount. mATERIAl and mEThods: A total of 20 fresh cadavers were dissected. Brachial plexus and its branches were extracted. Musculocutaneous nerve stump was traced back to the roots to identify its fascicular origin. The number of fascicles originating from a particular nerve root and their axial location with in the nerve were noted.
InTROdUcTIOn
The musculocutaneous nerve (n. musculocutaneous) arises from the lateral cord of the brachial plexus, opposite the lower border of the pectoralis minor, its fibers being derived from the fifth, sixth, and seventh cervical nerves (3) . In its course through the arm it innervates the coracobrachialis, biceps brachii, and the greater part of the brachialis. It also supplies branches to the skin over the lateral cubital and forearm regions via the lateral antebrachial cutaneous nerve. The biceps provide a significant contribution to overall upper extremity function. Therefore the diagnosis and treatment of musculocutaneous nerve lesions are extremely important.
Demircay E. et al: Musculocutaneous Nerve Compositions
Although textbooks describe the origin of the musculocutaneous nerve as the fifth, sixth and seventh cervical nerves, the composition of the nerve itself has not been fully detailed. For example, there are reports on the composition of the branches supplying the coracobrachialis muscle, but we could not find any study in the English literature on the composition of the musculocutaneous nerve itself. This study was aimed at investigating the variations in the spinal nerve compositions of the musculocutaneous nerve and confirmation of which spinal nerve provides the main participating contribution. The Institutional Review Board (IRB) approved all the dissections and procedures.
MATeRIAl and MeTHOdS
A total of 20 fresh cadavers (ten cadavers right side, ten cadavers left side), at 24 hours postmortem, were dissected from neck to axilla with clavicle removed. Scalene muscles were also removed for better exposure ( Figure 1A -H) . The brachial plexus and its branches were labeled and extracted en bloc after anatomic variations were noted and photographed. The extracted specimens were immersed in 4% aldehyde sucrose and phosphate buffered saline (PBS) for 6 hours. The musculocutaneous nerve was identified from the branching point from the lateral cord and divided. The musculocutaneous nerve stump on the brachial plexus was dissected under 10x surgical microscope (Carl Zeiss NC4). The nerve was traced back to the nerve roots to identify its fascicular origin (Figure 2A -D). The number of fascicles originating from a particular nerve root and their axial location within the nerve were noted.
ReSUlTS
The most frequent spinal root composition of musculocutaneous nerve was C5, C6, and C7 (12 cases), C5 and C6 were seen in 6 cases, and C5 and C7 were seen in two cadavers.
The musculocutaneous nerve had fascicles from C5 root in all specimens, and 90% of the specimens had contribution from C6, and only 70% of them had fascicles from C7 root ( Figure  3 ). In 20 cadavers, the total number of C5 fascicles contributing to the musculocutaneous nerve was 46 (37.7%), 48 (39.3%) fascicles originated from C6, and 28 (22.9%) fascicles originated from C7. C7 fascicles joined to the musculocutaneous nerve distally at the level of divisions in all cases. C5 and C6 fascicles joined proximally at the roots' level in all cases but We had hoped to identify motor, sensory and autonomous fiber distribution within the musculocutaneous nerve by acetylcholinesterase stain, but were unable to do this due to technical difficulties.
Although there are several reports on variations in the origin and distribution of the nerve the spinal root composition of the nerve itself has not been thoroughly investigated in past literature (4, 5, 9) .
Physical examination of root pathologies requires testing the functions of terminal branches. The functions of a terminal nerve, which is mainly formed by a particular spinal root, reflect integrity of that root. Thus the variations in the spinal root contributions to the terminal nerves are important in diagnosis and decision-making. Impairment of elbow flexion, which usually indicates C6 root pathology, may not be true in 10% of the cases with respect to this study's results.
Spinal origins of this nerve are important in neurotization procedures in upper brachial plexus injuries, interpretation of electrophysiological studies, and evaluation of cervical radiculopathies.
A number of anatomy textbooks describe the spinal origins of musculocutaneous nerve as C5, C6 and C7, but there are other authors stating its origins as C5, C6 (3, 4, 6, 7). The musculocutaneous nerve had fascicles from C5 in all of the specimens in our study, 90% of the specimens had C6, and 70% of the specimens had fascicles from C7. Although C6 fascicles were not contributing to the musculocutaneous nerve in all of the specimens, the number of fascicles it supplied were (39.3%) more than both C5 (37.7%) and C7 (22.9%).
Several authors indicated partial ipsilateral C7 transfer to the upper trunk for C5 -C6 avulsion of the brachial plexus (2, 8, 10, 11). Sectioning of the entire C7 root was not advised due to its potential in increasing the extent of the palsy, and the anterolateral portion of the C7 root was proposed as a donor. Musculocutaneous nerve contribution of the anterolateral portion of C7 root has not been detailed in the literature. In 70% of our specimens there was a C7 contribution to the musculocutaneous nerve. Therefore, before considering partial ipsilateral C7 transfer, it may be beneficial to investigate its contribution to musculocutaneous nerve.
In electrophysiological studies it should be remembered that C7 or C6 lesions may not impair musculocutaneous nerve functions, and in 10% of our specimens the musculocutaneous one; where they joined at the divisions' level with C7 fascicles. The axial distribution of fascicles with regard to their spinal root origins and individual number of fascicles from that spinal root forming the musculocutaneous nerve are given in Table I . C5 fascicles were usually located in the cranial part of the musculocutaneous nerve (70%), C6 fascicles were usually located caudal (55.5%), and C7 fascicles were localized to the ventral part of the nerve in 57.1% of the 14 cases where it was present.
dIScUSSIOn
The musculocutaneous nerve is very important in upper extremity function, providing elbow flexion, supination nerve did not have any contribution from a C6 root and there was no contribution from C7 in 30% of the specimens.
Neurotization of the musculocutaneous nerve with an ipsilateral C7 root is suggested by many authors in upper brachial plexus injuries. The success of this technique may be improved if care is taken to ensure whether or not the C7 root is contributing to the musculocutaneous nerve. In 30% of cases, C7 is not contributing to the musculocutaneous nerve, and in these patients neurotization of musculocutaneous nerve with a C7 root may yield better results.
